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STATEMENT OF FOCUS

Individually Guided Education (IGE) is a new comprehensive system
of elementary education. The following components of the IGE system
are in varying stages of development and implementation: a new
organization for instruction and related administrative arrangements;
a model of instructional programing for the individual student; and
curriculum components in prereading, reading, mathematics, motivation,
and environmental education. The development of other curriculum
components, of a system for managing instruction by computer, and of ?
instructional strategies is needed to complete the system. Continuing.
programmatic research is required to provide a sound knowledge base for
the components under development and for improved second generation
components. Finally, systematic implementation is essential so that
the products will function properly in the IGE schools.

The Center pl: 1s and carries out the research, development, and

implementation components of its IGE program in this sequence:
(1) identify the needs and delimit the component problem area;
(2) assess the possible constraints--financial resources and availability
of staff; (3) formulate general plans and specific procedures for
solving the problems; (4) secure and allocate human and material

- resources to carry out the plans; (5) provide for effective communication
among personnel and efficient management of activities and resources;
and (6) evaluate the effectiveness of each activity and its contri-
bution to the total program and correct any difficulties through
feedback mechanisms and appropriate management techniques.

A self-renewing system of elementary education is projected in
each participating elementary school, i.e., one which is less dependent
on external sources for direction and is more responsive to the needs
of the children attending each particular school. In the IGE schools,
Center-developed and other curriculum products compatible with ¢
Center's instructional programing model will lead to higher uorale
and job satisfaction among educational personnel. Each developmental
product makes its unique contribution to IGE as it is implemented in
the schools. The various research components add to the knowledge of
Center practitioners, developers, and theorists.

114 . | o
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ABSTRACT

A paired-associate learning task, with labeled pictures as stimuli
and responses, was administered to a sample of fourth and fifth grade
children. Sentenre and imagery mediators which linked the stimulus
and response terms were either provided by the experimenter or generated
by the children themselves under instruccions from the experimenter.
Children were tested by the recognition method after each of two study
trials (study-test method). In addition, they were tested after an
interval of one week to assess the long term effects of the treatments.
It was found that both experimenter~imposed and subject-generated sen-
tence and image mediators improved performance at acquisition, and that
these effects persisted when subjects were tested again one week later.
Moreover, children who had been instructed to generate their own media-
tors transferred this strategy without further instruction to a new
list given during the second session a week later. To evaluate the
importance of mediator recall to response recognition, children in the
imposed mediator conditions were asked to recall the provided mediators
afver they had been retested (during the second session) for recognition -

of all responses. The proposition that recall of the mediator was a
necessary but not sufficient condition for the occurrence of the facili-
tative experimental effects was essentially supported.
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Chapter I

INTRODUCT ION

Several types of mnemonic devices have been shown to facilitate

. paired-associate (PA) learning. In the PA task, $ is presented with
pairs of words (or pistures, objects, nonsense 'syllables, etc. ). and is
later asked to recall or recognize the second (or reoponcc) member of
- each pair when he is shown the first (or stimulus) member of the pair.

Rated concreteness or imagery-evoking capacity of the mterials (Paivio,

1969), presentation of the stimulus and reoponee terms as pnyoicnlly
joined or interacting (Davidson and Adams, 1970), and inatructiono to
S to form a visual image of the terms interacting (Bower, 19708) have
- proved .effective in the PA task. Presenting the pairs to be learned

~within sentences or prepositional phrases (Rohwer, 19708) or instructing

.. 88" to generate their own sentences (Bower. 1971) ‘h‘co also been found
- 'to improve perfomance in the PA’ paradign. | -
Most studies concerning ‘the effecto of -nenonico on PA lcarning ,
.can be categorized by their position’ on two bnsic d:lncnlions: | the type
of mnemonic (verbal vs :lngety) and the method of impleuentat:lon (:l.m-
> posed by: E vs genérated by s under inotruct:lone from E) (Levin. 1971)
© With. few'exceptions.‘ invoatigatoro ‘have tcndcd to concentrate on atudy-

- -ing-one ‘or the other of the dinenoionc. rathar than considering both

within one’ expcrinental franework. .

VLI
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have been compared in adult populations. Bobrow and Bower (1969) and

Pelton (1969) used a noun-noun PA task where Ss werc either given sen-

tences or told to make them up using the pairs to be learned. In the
Bobrow and Bower experiment, E constructed the sentences which were

provided, while in the Pelton study the provided sentences came from

a yoked group in which Ss generated their own sentences.  In an effort

‘/ to make the g-provided and S-generated verbal mediators as similar as
: poesible, Schlwartz} (1971) used a PA task in which a letter was the
otiuulue _and _'a.v noun vas the response, such as "A-Pie." According to
.word aasoeietion norms, _the provided mediator "apple” had a high prob-
ability_ _o_f teing generated: by S8 in another group who were told to

make up their own mediators. The results from these studies indicate

that for verbal memonica, S-generated mediators facilitate adult
_perform_anee u_lore th_an mediators supplied by E.

| Hhile adult Sa have usually been used in experiments which compare
S-generated end E-imposed verbal ‘mmesonics, children are used more often

B | ‘. wes Ss when imposed verbal and_'iqa_ge‘.nnuonico are compared. Rohwer (1970a)

used a picture PA task with _lg-iupooed mediators vhere the names of the

pictured objects were read aloud to S as he viewed the pictures. Con-
junctione, prepositiona, and verbs served as imposed verbal mediators

between the opoken nazes of the stimulus and response terms An three

different verbally nediated conditiono.. In the visual or image mediator

conditions, the pictured objecto were lhown. in the same relationships

(via notion picture filn) which vere verbally described in the verbal

[N

mediator conditions. For exsmple, for the phrase "The shoe and the:

chair," a shoe was pictured adjacent to a chair; for the phrase "The
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shoe under the chair," the shoe was shown under the chair; and for the
sentence’ "The shoe taps the chair," the shoe was animated to be actually
_ tapping the top of the chair. Using kindergarten, first, third, end
| sixth grade ‘_§.s}, Rohwer found that _l::oth imposed imagery and imposed verb
and preposition mediators were facilitative at all grade levels. By

the third grade, | inpos_ed viuagery was more facilitative than either type

of verbal mediator. A sinilar ‘study by Davidson and Adams (1970) found
that verbal (preposition) mediators remained more ef fective than imposed
imsgery at the second grade level. . Reese (1970) suggested that this
‘trend of increasing effectiveness of imposed image relative to imposed
verbal mediators could be explained by the finding that younger children
sometimes fail to "read" the interacting image. When asked to describe
a picture of interacting objects, young children often merely list the
objects (i.e. a shoe and a chair) rather than express the interaction
(the ehoe taps the chair) . |

| The developmental trend of increased facilitation by imposed imagery
’ relative to inposed verbal uediatora is, paralleled by a similar but less
pronounced trend for S-generated ‘verbal and. image mnemonics. Levin (1971)
“ ‘compared imsge and sentence generation stretegies on a PA task ewploying
both picture and word pa:lrs with second and f£ifth grade Ss. The pre-
viously reported aentence to imagery developmental shift occurred with
picture (though not word) pairs. For the ‘younger children, the sentence
generat:lon strategy was relatively more effective, - wvhile the imagery
strategy was relatively more faeil:ltative at the fifth grade level.

A set of experinents by Paivio and .his colleagues - (e.g., Paivio and

' Foth. 1970) hss conpared i—generated 1aagezy and verbal strategies in adults.

I

10
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Although the data generally reveal the effectiveness of both types of

strategy (relative to control or repetition 1ustrﬁctious). Paivio and

Foth's (1970) experiment suggeets the supetiority of hagery, especially

vhen the materials to be learned are concrete.

One of the few studies to include both the verballinage and the
E-1imposed/S—-generated distinctions is an exper:hent by Hontague (1970)

It ‘was found that’ imposed imagery and vsentenee leediators. as weii as
.. S=generated aehtenc.e mediators were all "equall-y ouperior to the §_—§en—

erated inage and control conditions with first grade Ss. In the above

conditions, however, the effects of E—:l.nj:&ed and S-generated mediators

~are confounded because Ss in the isposed uediator condit:l.ons vere also

‘given instructions to generate linking Sentences or conpound picturea

{

|
for the pairs to be learned. 'S8 in the s-gonerated nediator condit:lone E
|

wvere to genersgte images or ‘sentences but were not provided with sen-

tences or compound pictures. The experimental couditionn thun provide

~ comparisons: between the 'effecca produced by onb:l.ning B-inpoued nediators
. and imagery or sentence generat:l.on 1ne:ructione and the effccta pro-

duced by imagery or sentence generation :l.netruct:l.onc alone. In addition,

such comparisons are confounded by the £actor of overt verhal:lzet:lon,

since sentence Ss were ‘p.mt:ed ”td‘bﬂ"théir 'sentehceu out loud and

thus receive auditory feedback, while ﬁlagery _‘.i_s'fia:de up their 'i‘nges

covertly. One purpose of the preunt: ltﬁd'y' 18 .t:'o“pro'.vi‘de direct com-

parisons within and across the verbal/image and E‘iﬂpbud/_s_‘senerated
dimensions, . . 0 .0 7

Other reaearchern have studied the long tern effeeu of nneaon:l.ce

by varying the interval between acquioition end ccating. In a test of

ta
TR
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imagery effects on PA recall, Palermo (1970)'repotts that in a study

by Shamp, it was found that the original superiority ;f noun; ‘pa.ix;s

vith highly concrete, high imagery stimuli deéreased by 50% two days
" after learning.* | -

Olton (1969) used an imposed sentence mnemonic with noun pairs

~and found that the mnemonic increased the rate of ‘acquisition but pro-

duced no-effect on recall one week later when 6tig'ixia1‘ learning had
. been ‘equated” for the experimental and control groups. Loadman (1971)

conpared the effects of S-genérated and E-imposed sentence mediators

on PA learning of fionsense disyllables "bbtli"'iﬁédizaf:e‘ly ‘and one veek
~:after acquietion. "With sixth grade Ss. Londun found that the cont:tol
i-and S-generated: sentenice ‘groups were ‘equal ‘1n'perfomnce. while the

pey _E-impoaed: sentence group  was superior to both. This effect was px"&ent

: at-both- immediate and: dehyedJrecall tests. Conaidering the relat:l.vely
-~ low! meaningfulnesl of the pdirs it is likely that Se found 1t: diff:l.cult:

to generate apprOpriat:e sentences.

' .In a study ‘téférréd’ to'earlier, Schwartz (1971) used E-imposed

.- -and-S-generated word associite -’ﬁédidfoib with a letter-word PA task.
... She’ found-the S-generated. group €0 be ‘superior to the E—inpoaed and
.control ‘groups wh‘env"’ailtilt' ‘ss ‘Vere ‘tested :l.-ediately or 15 minutes =
. ‘after ‘scquisition/’ Boltwood and- Blick (1970) found that 4a'a fres |
_'re'call 'tg;k vith adult Ss, both control Ss and _S_a:l.nstrﬁct:edtoincot- |
o fﬁbrate' “the words'-to ‘be’ 165':‘5’0’6‘_ »1’::"':6‘ ‘a ‘story of ‘their ovn uak:l.ng performed
R ;vaerf ectly vhen tested- ;ﬁb:ti& ‘t'a"'f't"‘e"t_," acqu:l..it:lon, but ‘the story group

‘ ,per'fo:iéd-:sb'etcer:« ‘thai’ ti.e’ -' control" gféuﬁfw}é;f B‘&‘:’t’i’v‘giauﬁi ‘'were ";e'-taa |
' Fhpte o ewe %

*Yuille (personal comnicat:l.on) report:ed that he vas unable to,
replicate thiu teault. apr L EED LT TR T B e A .
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one/ week af ter otiginal learning.
Hower and Clark (1969) found s:l.n:l.lat results when they asked Ss

to learn twelve serial lists of ten nouns by the story method. Both
the control and story groups performed equally well vhen tested for
serial tecall of each single list immediately after lurning it. when'
gs had leal_:ned gll twelye lists and were asked to recall each list .
aéa:ln. the story group recall-1 six to seven times as much as the con-
trol gtoup. _The authors concluded that the story mnemonic acted to
_tequce__interll\'i,etf interference and facilitate constructive recall.

| _ Loadman used nonsense syllable pairs rather than words or pictures,
S.chwz’attz_,‘ uqeg word-as:Jciate rather than sentence mediators, Boltwood
o and hlitk: studied free recall, and Bower and Clark used a serial learn-
| 11!8 task As a result, data from these upqri-entl.ot delayed recall
A‘re-: “ot directly comparable to the ,_acqu:_ltit;_lon data from wost other PA
| verttl mnemonic e:tperhents. ‘ |

' Rather than test for recall or. otig:l.nally learned utethl. M:I.lgtau
(1967) tested for re-use of an S-generated verbal strategy on new lists
otne "9°k_'_§fF?F the original ‘:].‘c.atning. . Milgram found that seven year-old
Ss '_ vere é'ltlg tq te‘_t_a.iq‘_t‘h\_eﬂ_stl_;gtcgy (records of ;,apoko:i.,-entences' ‘were
kepti ﬁttngut _futther instruction and that the strategy facilitated the
| learn:lng of nev lists. ‘, | |
L Little relearch has beon done concorning the long term. effecto of |
v. i-agery mmnic..}_‘, D.lin (1969) . tut.d thcmoffocto of an: S-gcnerated
1.-nge strategy on 1-nedute lnd dolay.d recall :ln thc serisl: lurn:lng

 of nouns by adult s.. Uling the anticipation uthod and ustruct:lonl

“are ir.,,.xv

to genoute an act:lve :I.uge of uch .uccul:l.v. pair of words 1n a8’

ey FTE
43t
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many sensory modalities as possible, Delin found that the S-generated
imagery group was superior to the control group for both original

learning and- releerning six weeks lnter.

Statement of Problem

Few experiments have been designed to sllow direct comparisons
both within and across the verbal/imagery and S~generated/E-imposed

dimensions. In order to compare across dimensions, one must also com-

.pare across experiments which often vary with respect to age of Ss,

type of materials, particular instructions, and so forth. To allow
more meaningful comparisons across dimensions, both dimensions must
be brought within one experimental framework. The primary purpose of
the present study was to.cmare the effects of mediators 4mposed by
E and nediators generated by Ss under strategy-inducing instructions
from E on the short and long term recall of PA rcsponecs by f;ourth' and
fifth grade children. Both image and sentence mediators were used.

S8 in all conditions were tested for recognition of correct re-
sponses immediately after acquisition. One veek later, §_s in the induced

(S—-generated) conditions were tested for recognition of originally learn-

ed material, as well as for retention of the induced strategy itself as

deaonstrated by perfomnce on a new lict vhcre nnenonic instructiona

'were not provided. In the conditionn where lpccific uediatorl vere

:llposcd, Ss were tcoted on originclly lecrned uterinl one wcek after

: ‘ncquisition cnd aubocqucntly ukcd to rccnll the epccific oediators then-
eelvee. For individual Ss, correct recall of the’ inponcd -cdiator was
“ »cxpccted to be telated to rctricvel of thc eorrect ruponoc. Thc groups
were not cqucted on the degrec of origiual lurning, aince it wu intcnded

L ﬂ"that the re"_ ;_ te mld hnvc lo-c potcnticl epplicability to echool lutning

.\

2
'£
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'éi'tuations. where the magnitudes of long term wmnemonic effects,

rather than the isolation of retention and scquisition bhenbl_ena are

of greater interest.
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... Chapter II .

. METHOD

Subjects

A total of 119 fourth and fifth srade children fron one elementary -
school served as Ss. Each § was raudonly auigncd to one of five con-
~ ditions and "t'ébt‘ed’ind:lvidually. The ordcr of cond:ltions vas randomized
vithin blocks of ﬁve. whcre each block conltitutcd a repl:lcation of

all conditions in the cxpcrinent.

. 'l'he mater:la].s to be leamed consisted of 20 pa:lrn -of pictured ob~
jects generated by randon conbinatioul of ; th. items. -'rhe'objects within
| ua pair were pictured a8 joiucd in. phyaiccl 1utcnction -only ‘in the in-

‘posed imgery condition. The pictures,: vh:l.ch hcd ‘been photoguphcd

onto transparencies, were line drawings of - objects _qnd -animals »fa-iliar

to fcurth_ and f1fth graders (e.g.,. a cat,. a boat, a house, .etc.).

oo

Design , .

'l'he effecta of fivc ncthoda of lurn:lng on. rccogniti“\n of correct'
. zfv.f"("\ E !
' relpome tcm of picture paiu vere colpatod. ‘rhc rccognit:lon tnk
W UE

~ ,wal u-cd ‘80’ thct s would not bo requiud to producc c vcrbal hbcl for

x( i ‘p”;‘:

' zvftho recpouu p:lcturel wh:lch he rc-caberod. Huory for thc PA pair vu o .




The methods of learning consisted of the following:
1. IMPOSED IMAGERY

The stimulus and response pictures were. shown interacting

with one another. This was ‘the only condition in which the

stimulus and reeponoe pic'turee were presented in interaction.

In the remaining conditions the pictures in each pair vere
preoented eide—by—eide. O
IHPOS' SENTENCE o | |
Sentencee which described the une interactionwbetween thefetilulue
. and reeponee pictureo which was vioually depicted Ain the im-
- posed inagery condition were read to S (via a tepe recorder)
as he viewed the picture pairs. Declarative sentences such as

"The cat bites the unle. and "The otar is under the gen 2

were used.

INDUCED (S-GENERATED) IHAGERY

--S8 were: instructed to- inegine the otilulue end reoponoe pictureo

doing eonething together.
INDUCED (S-GENERATED) SENTENCE
‘Se vere: told to nake up e short’ sentence to theneelvee which
| told about the otimlue and. reoponoe picturea doing oonething

' together. -

" s, con'rnm.
?w:e ';_:!‘.a',;*.x-'-‘z"-'-’. f

~ Ss were told to learn the paire but were not given nnenonic

inotructions. S
~“ ot IR I s ..u....t T e P

'l’o provide co-pareble verbel labelling of the oti-xluo and reoponoe

g’l P Y
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played to all Ss except those in the imposed sentence condition, where
the sentence itself served to label the objects. All Ss were tested
for recognition of correct responses both immediately after learning
and after an interval of one week to assess the experimental effects.
In order to compare retention of the imposed verbal and image mediators
themselves, Ss in the imposed conditions were asked one week after
original learning to recall the interaction between the stimulus and
response terms which was depicted in the imposed imagery or described
in the imposed sentence condition. This was done after Ss had been

| tested for recognition of original materiil. To compare the ability

- of Ss to retain for one week an instructionslly-induced sentence strategy
syi‘th.,the ability to retain an induced image generation strategy, Ss

in the induced  (S-generated) and control conditions were asked to learn
. a.new lisgt of- picture pairs, :but no mnemonic instructions were given
at this time.  The 1ist was given after Ss had been tested for recogni~
tion of the original material.. After learning the new list, Ss were

asked if they used any strategy while learning the new picture pairs.

Procedure ‘ v

A paired-aeeociate recognition eethod for individuel Se wvas uecd.
E preeented 20 picture peire to each S by means of a olidc projector
i)with a rear projectiou ecreen. | Eech peir vas expoeed for four eeconde.

N

""In the iepoeed eentence condition. recorded eeutencee which deecribed

T an iuterection betweeu the eti-ulue end reeponee picturee were pleyed

to’ S on a tepe recorder ee he viewed the peire. In all other couditione

’n feree IR TN AT

the ueees of the pictured objecte were preunted by tepe recorder as

P e o
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. the pairs of pictures were ahown.
At the beginning of each experimental session, the presentation
and recognition testing-procedures were explained to S. 1In an effort
to make the instructions in all conditions equally motivating, all Ss
vere told that E would tell them a good way to remember which two
things were together in each pair. .Ss in the control and imposod '
image conditions were then told that whenever they saw the two things
in each pair, they should look at the two things carefully and listen
closely to the tape recorder for the names of the things. Ss in the
imposed sentence condition were given similar instructions but were
. uo]_.d_,to.iioten,oloaely to the sentences on the tape recorder. Ss in
the induced imagery condition were told to "Make up a picture in your
- mind of the two.things doing something  together," while Ss'in the
S-generated (induced) sentence condition were told to:"Make up a short
. sentence about .the two things doing something together." Ss in all"
conditions were then shovn an example of the type of pairs which they
were to learn. . At this point.‘ S8 in the S-generated image condition
vere asked to make up an image of the two terms, while Ss in the S-
. .generoted sentence condition were uked to construct a oentence. Ss
were told to report their oentonceo or doocribe tl\eir inages to E.
who thon gave an exmplo of a oimple doclarotive untenco which linked
the stinulua and relponoo terlo (in tho oontonce condition) or dioplayed
a picture which showed tben two teru intorocting (in tho :I.nage condition).
‘V(During ‘actual study triolo, So did not roport aontoncoo or ducribe
"’”"""iugeo to E 5) s- in a11 conditionl voro thon ohown juct the otinulul
. term and vere aaked to point to tho rooponoo picturo on o mll recognition

19,
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board. This procedure was repeated with a second pair, so that all Ss
received two examples.

Two study-test trials were given. The order of presentation of
items within the study and thé testb poit:l.ous of the trials was random-
ized. During the study trials, the enf::l.re list of pairs was presented;
the stimulus pictures alone were presented during the test trials. Ss
were instructed to point to (reco:gn:l.:e)vthe response member of each
pair on a piece of cardboard which displayed all the response picturés.
Eaéh responsge picture was approximately two by threé ‘inches in size.’
Two pieces .of cardboard with different random arrangements of 're'abdnse
pictures were used and their order of ‘appearance ‘on the two test trials
was counterbalanced. All Ss were tested on ‘the original paire one week
later. | Ss 1in the _:l.npoa‘e_d. imagery and imposed sentence cquitibhé"ﬁefe
then asked to recall the depicted or described interaction betdcén' the
a{t)::{l.gulus and response terms. During this recall test, both th'e""stinulus
and response terns were presented By:_E_'at an S-paced rate. In the in-
duggqéa‘egte‘ﬁce. induced -imagery, and control cond:l.tio:il"."_s_s vere ‘asked
to learn a nev list of picture pairs but vere: not told ‘of "téniﬁd'gd"fo"

use a memonic strategy.. .. . . . ... 0

4
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" Chapter III
" RESULTS

Anal.y_aia of Acquisition Data - . .

Table 1A presents the mean numbers of correct: responses for the
_experimental and control conditions when Ss were tested immediately "
a,f QQF_.OF‘Q study trial. A repeated measures ANOVA with one between- |
subjects varisble (conditions) and one vithin-subjects variable (trials)

~ yielded significant main effects of conditions (F = 16.97, gi - 4/114,

B <.01), and trials (F = 371.13, df = 1/114, p <.01), as vell as a A
significant conditions by trials-interaction (& - 4.01, df = 4/114,

B 0. o

- The total numbers, of. correct responses summed across trials were
;?9!!99!'94' anons-,.f:#ng_iipipnq by means of the Tukey post hbc":’n"etho‘d',"éi'tﬁ
the probability of a Type I error (o) set equal to .05, The control '
g;_qugfga.s‘ piﬁqif@cgntl_y lower in performance than each other cdno':lié:l.;xi.

No significant pairwise differences were found ‘among the imposed sen-

- tence, _s_-gengrated (induced) sentence, imposed image, and §-generated
(:l’nduc_eql) ‘mgg' cond:l.t:l.ono on the number of correct reppbniep summed
across trials. | | | |

As can be seen in Table 1A _§l gave an average of about five more
correct responses on _Trhi_z than on Trial 1, Scheffg' post hoc ‘c‘on-_

‘parisons within the ‘cond:l.'t‘i_ono by trials .idto:aCtion revealed that the -

control condition gained significaitly more from Trial 1 to Trial 2

. } ;\."-'."
. PO :
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" Condition

T‘b_le 1A

" Trial l

Prial 2
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Mean Number of Correct Responses at Acquisition

Tofal

Control .

3.0

18,57

ihposéd Séﬁfehéé'

14096

19.24

34,20 |

. Imposed Imagery

12,71

- 17.25

. 30046 Teld

's-Generated Sentence

12012

16.96

. 29.08

S-Generated Imagery

13.09°

a5 |

L 3004k |

‘Avérigc Across
o :Conditions: il

RN

. '.’-‘i cohtrol\ 1

_ Table, 15,

Image - .,

‘Imposed

16483

'S~Generated

.|: ~Sentence:: :

B E T

Variance at, Trial 1 of Acquiaition cies e N

;-g?éénérated' |

216040 1L x g

‘9,87

| 12:65

20,68

iy

FI e O N AR

Averase vuriance for the 2 iq:oud conditim - 10 76 . . srfenh
AV‘“S‘ variance for the 2 s-generuted conditim 26 .93 o
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(about 7.2 items) than did the four mnemonic conditions combimed (about
4.6 items), which can be explained perhaps in terms of the mnemonic

groups' higher Trial 1 performance.

The variance in performance at acquisition on Trial 1 for each con-

dition is shown in Table 1B..

An F max test for homogeneity of variance

wae conducted for the four menon:lc conditions (Fl; 92

= 2.85), and the

hypothea:ls of homogeneity of variance was rejected with o= .05.

Inspec~

~ df = 4/114, p <.01).

tion 1nd:l.cateo that the average variance in the S-generated conditions is
about twice as large as that in the imposed conditions. F:l.gure 1 displays

the ;1‘1‘.‘_::’»&:’1@' of ecoree for each condition at Trial 1 of acquisition.

Analysis of Perfomnce on the Re-Test

:'---Table«z\presents the mean number of'correct responses and per cent
of Trial 2 performance retained when §s in all conditionovere ‘re-tested
one week after acquisition. It was found that these two measures cor-
related .83 when within condition correlations were computed and then
averaged across conditions. Separate univariate analyses yielded signi-
ficant F-ratios for both the mean number of correct responses (P = 14.06,
df = 4/114, P <.01) and the per cent retained of Trial 2 performance (F = 7.56,}
Post hoc Tukoy comparisons for per cent retained
ond ‘mean’ nunber correct (each w:l.th a-.OS) ohowed thet for both of these

neaeures--as on the acquisit:lon data--the control group differed sig-

nificantly fron every. other group, while no o:l.gnif:l.cant diffcrences

?

- Were found uong the nne-onic groups.

P

Analysis of Pcrforunce on the New Lilt

- Table 3 preoonto tho mean nunbor of corrcct ruponlu on nev-lict

learn_ing one veek oftor learning of original material by Ss in the

LS
(RO
k)
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Table 2

‘Mean Number of Correct Responses and Mean Percent of Trial 2
Performance When. Ss Were Re-tested One Week After Acquisition

_ ‘Mean Number "Mean Percent of
"Condition Correct Responses ./Trial 2 Performance

Control 6.91 1 53

Imposed Sentence _ - 14.84 S 17

_Imposed Image . a2 1 802

| . _S_.-__ngerated ‘.Sentencé | ~13.17 : R B 7%

_ S-Generated Inage Sl a3 o

El{lc_._

Aruitoxt provided by Eric:
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Aruitoxt provided by ERic

.. Imagery

;{EIC

e 4 e e e———— e e s . (R Lt e g pealt et 4 4t Aosm s

"Table 3
Mean Number of cOrrect. Reeponsee on the New Liet.

According to Both Assigneo and Reported Strategies

1

.0 . -Asgigned Str_‘atesy,_. . Repori:ed«Strat_egy .

(No Strategy or , o
Idiosyncratic Strategy). 917 e 937 .

'S—Generated

Sentences 13'62 S 14'60

S~Generated g 14.17 | o _]_.5-0?

*E. failed to. aek one S. 1f he used a strategy, so. this. 8's score. vas
omitted from the data in Table 3. This resulted in an artifactual
1ncrelse 1n the means: of the; REPORT- STMTBGY cells. . ... - |-
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S-generated imagery, S-generated sentence, and control conditions.

Data in the left column of the table are categorized on the basis of

the strategy group to which Ss vere :I.nitia11y assigned (i.e., control,

S-generated sentence, §-generated imagery). Data in the right column

are categorized on the basis of S8' use.of one of the following strate-

gles reported imadiataly after new~-list ioarning‘ 1) ‘Do strategy

or idioayncratic otrategy, 2) generated sentences, or 3) ganeratad

images. Using the Dunn umltiple comparison procedure, (rather than the

previoualy uaed Tukey method, aince sample sizes differed considerably

in Column 2 of Table 3) one aet of the three posaible pairwise compariaona
.~ was made among cond:l.tiona defined by aaaigned ‘strategy, and another»aet of

threeconpariaons waa nade anong the conditiona defined by reported strategy

(with a -.016 for aach colpariaon) In both ntl of colpariaona, the
control group gave aignificantly fewer correct reaponaol than either
of the S-generated mnemonic groups, but the S—generated sentence and

imagery groups did not differ in performance.

A chi-square test of homogene:lty‘ was performed on the frequencies
in Table 4 to determine if Ss' reported re-use of a strategy on the
nev list was related to the .votrategy which he had been assigned a week
.earlier. ’ Reported atrategy-waa not ':I.’ndependelnt of assigaed strategy

()'(_2 = 16.81, df = 2). 'Scheffe'-like_ post. hoc. conparibaons_ using as= .05

i'*(_Haraaeuilo,_ 1966) indicated that Ss _continued to'uae the strategies
.to which they. had'heen preir:lo.;aly ao’aigned; a eignif:lcantly higher
.incidance of sentence atratagy use vas rcported by the sentence group
- (672) than by the inagary group (211) The rcvaru vas true for re-

o _ porta of. :l.lagary atratogy. vhere a highar proportion of ingary group
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Table 4
Ftequencies of Types of Strategies Reported by :
S8 in the §-Generated Sentence and
Imagery Conditions After New-List Learning . '
Assigned Strategy
Sentence Imagery
Reported =~ - Nome' 7 : : 4
Strategy - ' S T - - - ‘
- ~ Sentence 16 1 5
i T flmagéry , ' 1 N o 13

28 » _???;
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S8 reported using such a strategy (54X) than did sentence group Ss (4%).
The sentence and image groups did not differ significantly in the pro~

portion of Ss who reported having used no strategy.

" Analysis of Mediator Recall

Table 5 presents a set af averaged canditional probabilities for
response recognition and mediator recallﬁfor the two imposed mediator
groups one ﬁeek after original learning. Ss were first tested on the
entire iiat for recognition of correct responses. . Afterward, Ss were

-shown:the stimulus and response terms in each pair and were asked to
recali the imposed sentence or image_mediatorvwhichilinked the two
pictuted objects. In the imposed sentence conditions, recall of the‘
original mediating verb or a synonym vas considered a correct response.
For example, if the imposed sentence was "The hand holds the bottle,"
the responses "The hand grabs the bottle," and "The hand hangs onto
the bottle" were also accepted. In the imposed image conditions, an
accurate description ofvthe physical interaction-between the stimulus
and response pictures was accepted as corrset, i.e., "The hand is
wrapped around the bottle."

| Descriptively, the imposed image and sentence conditians appear
to differ mainly on the probability of getting the correct response given
that the medistor was not corract (P(llﬂ;)‘ These probabilitiaa vere 55%
for the imagery group and 70% for the aantancc group. The other dif-

ference of interest results from comparing the prdbability (averaged

. across conditione) of getting the response correct given" that the

- mediator was correct (P(llu) = 75 S!) and tha probability of 3¢tting the

mediator correct given that the reaponae was correct. (t(u'l) - 861 .
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Table 5

L COndi;ional Probabilities of gésponee :
L o Recognition and Mediator Recall N

R R -~ Response Correct’ - Mediator Correct .
- Given Mediator Was: Given Response Was:

L ~~;’v‘ | | YCorfect, Incoqgéét Correct Incorrect
Foroi o e alm e el

osed Sentence 76x | 701 85t | 7ax
ssto | e | ogam |

”e

LRI

.Imposed Imagery
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Table 6 presents condensed information derived from the data
summarized in Table 5. For each S in the two imposed mediator condi-
‘tions, the pairs of conditional probabilities shown in parts A, B, and
C of Table 7 were computed and it was determined which member of each
pair was greater. The cell entries are the number of Ss for whom the
indicated relationships held between the members of 2 pair of conditional
probabiiities. Chifoquareltests of homogeneity (o = .05) indicated that
in each of the three tables, no significant relationship was obtained be-
tween enperﬁnentel condition and the indicated relationohips ﬁithin
pairs of conditional,probabilities.

: Three predictionoihed been made concerning the relationships be-

tween conditional probabilities of mediator recall and response recog-

nition regardless of condition. First, it was expected that the proba-
bility of recognizing the correct response would be greater for those |
items-for which the mediator was recalled than for items where the
‘mediator was not recalled [P(RlM) > P(R'ﬁ)]. Table 6A displays the
date relevant to this prediction. Secondly, it was predicted that the
probability of correctly recalling the mediator would be greater for
thoee,itens for which the response was correctIy recognized: than for
iteno»uhere the response was not recognized'[P(H'R) >‘P(H[§)]. The

.relevcnt5data are shown in Table 6B. These predictions follow from

’ thetacounption that mediator recall and response recognition are

d'interrelated} A third prediction was based on the ecsulption that

the recall of an inposed ncdictor is a necesaary but not sufficient
condition for the facilitetive effects of dmposed nediators on response

'recognition. It was expected that the probebility of recalling the

" mediator for items for4uhichnthe.correct-rccponce was rcco;nitedluould

‘:11;‘ UG
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be greater than the probability of recognizing the correct response for
items where the mediator was recalled [P(MIR) > P(R'M)]. Mediator ré-
call was thus expected to accompany and facilitate, but not insure, re-
sponse recognition. Table 6C displays the relevant data. Since the
marginal frequencies in eagh of the three tables indicate the propor-

tion of Ss for whom the above relationships held, comparisons were

made between the marginal frequencies for each table. Three one tailed
singlqégaiplé 2 tests ofvproportions were performed (a - .05, 2=1.7,
l.é;lﬁnd“3.5 fo:‘tab1e04A,»§, and C respectivéiy);band 1£:ﬁns found

.thaf 1n‘;ach:ca;g ghe-propbftionrof Ss exhibiting the bredicted relation-

~ ship significantly exceeded the proportion of Ss who did not exhibit the

- relationship. Interpretations of these findings will be made in the fol-

lowing;qhgp;erQ
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U Table 6 0 v T e

Conditional Probabilities Relating Recall ‘of an
Inposed Mediator(M) and Recognition of the Correct Response(R) -

" (Céll entries are the number of Ss for whom the
indicated relationship was obtained.)

A. Wes P@|M) >P@M? BETS

CYES | 15 ) 12 |27

O o T S S R e T A L T SN T

| possd it
e ___I"IL Sentence |
w [ 15 s

o | 8 | 8 |
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Chapter IV

DISCUSSION

‘ The reaoltsuindicate that Ss in themmnemonic.conditiona‘performed
aignificantly;better‘during acquisition‘than:controilgp, bpt that_;‘
there were no significant differences in performance_among-the:mnemonic
. conditiona.v The conditions x trials interaction may likely have re~
_sulted from the length of the list used, i.e._20 itema. On_?riaivi,
§p inlthe mnemonicbconditions gave an 9V95§$9y°f ojz_correct reaponaea.
vhile §p_in‘the controi condition gaye,only‘30% correct responses. On
”VTrial 2. the mnemonic conditiona had an average of 89% correct responses,
_while the control condition performed only at the 642 level. If the
. liat were longer, the conditiona X triala interaction uould be ex— o
Ppected to vaniah, aince the mnemonic conditione would then have alpie
_“U"room for improvement.f i.e. a aizeable proportion of reaponsea yet .

o v.to be learnad. B T

1 L The acquiaition data are in the _same direction of thoae that Davidaon’

,1;and Adama (1970) obtainod with aecond grade Ss, . uhere ilpoaed verbal

';,;Eimediatora vere elightly auparior to ilpoaed imaginal ones. The proaent

L raaulta for fourth and fifth grade Sa do not indicate thc developnental

: r.trend of increasing effectivenesa of imaginal relativa to verbal

nmediators that Rohwer (1970) has reported vith imposed mnemonica.vm

7

":Rohver, however, uaed motion picturea aa being repreaentative of L

AJ‘,.

:;‘;1I9086d imagery rather than ju:tapoaedﬁatill picture interactiona g

| fuaed by Davidaon and Adama (1970).and;in the preaent atudy. o : j»f
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In addition to improving performance.vinposed mediators reduced
performance differences among Ss. At acquisiticn, the average variance
for the two imposed conditions on Trial 1 (10.76) was less than half
as large as the average variance of the S-generated conditions (24.93),
while the control group had a variance of 14.40. These figures sug-

gest that provided mediators reduce the effects of individual differences

“on learning relative to those conditions where S8 are given no mnemonic

aids (control condition) or when they are asked to make up their own

' sentence or image mediators.

Ss differed little on the ability to make dae of a provided mediator,
but varied widely with respect to the ability to generate an effective

mediator themselves. Whether the highly variable performance of the

~ S-generated groups is due td'Variatioh'in‘the.nﬁhher or effectiveness

of the mediators produced is not clear. Since the rate of preaehtation
in the present study (4 sec.) was rather rapid, it may be that some Ss
in the §:generated conditions found it difficult to nake'eh an i-age or
ahaentehce inxthe'timewallowed.’and that a good deal of variation occurred
in the number of inediatdra”genera‘ted'..' 1f this were the case, the vari-

ability in the performance of S-generated conditions vould be expected

“'to decrease if the duration of preaentation of each pair vas increaaed.
-Thia variability uould ‘also be: expected ‘to’ decreaae if nore training in

“iaage and sentence generation were given, or 1F older children were tested.

Hhan Sa vera teatad on originally laatnad laterial a vaak latat.
: the reaulta paralleled thoae at acquiaition. lt ia worth -entioning
that lany Sa ahovad aurpriaa at bain; ra-taated ‘on tha aana picturaa.

ainca thay had originally baan told that thay uould do ao-ething dif—

L farant vhan thay raturnad.; Sinca Sa did not anticipata bain; re-taatad.
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it 1s probable that they did not rehearse the material during the week

~ between experimental sessions.

All mnemonic conditions were superior to the control condition,

~ .but the mnemonic groups did not differ among themselves, whether

" the percent of Trial 2 :learning or the absolute number of correct:

responses was considered. It is :I.nteresting to note that a direct
or positive relationship between the amount learned and the amount
lost is not fou‘nd;here.-' In fact, quite the opposite occurred, since

§é who learned more initially (those in the mnemonic conditioms) -

. 5. a}@o,reta:ln‘ed a higher 'ﬁroport:lon of these items (see Table 2).

-_.,,';I,:i_.:I.ntorpret:lng;t:h:l.s.- :I.t should be remembered that the: groups were

, -;_:iot .equated on degree of original lesrning, since it was intended

"~ that the telulté,wuld .vh.ivveglone applicability 'to.échdol '-learn:lnj

situations, ;_-vhét"e the -magnitudes of long-tern mnemonic effects, rather

_ than the 1solation.of acquisition and. retention phenomena, -are of -

: ..-;_treator‘:I.ntoreot.fi-»-As a. resﬁlt’. it ‘is not: possible to separate re-

: ::i_,-tent:l.on and- forgett:l.ng effectl from- effects due to the rate or de- e

| };.‘,_i,gree of original. lcaming.; Ss in the lnenon:lc .conditions- either s

o lumcd uch reaponse botter at . ncqu:l.a:lt:lon and/or uch re.ponu o

vu lou rniltnnt to fouotting than: :I.n the control condtt:lonl.r A

.- When s- :I.n the control and: S-uncutod cond:l.t:l.ou lurncd n—‘i-* R

4m l:l.lt: one week after or:l.g:l.nal lenrn:l.ng. my (672 for the lentence '4

N ‘v‘:group. saz for th. :lngory group) uportcd ul:l.ng the ltutegy vh:l.ch

_’the vuk bofon (nl?_thcy veu :I.n, thc un.u- [1967] ltudy) to kup tho -

thoy lud bun ulud t:o uu e v«k urlur. s- lud not: bun ru:l.ndod

stegy. 1o atnd. for- fututo use nor‘ or

¥ thcy r-tnd«l 'hon they

SRRV
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learned the new list. E queried Ss on their use of a strategy in -
an offhand, non-demanding, and general way, i.e. '‘When you were learning
vhich two things went together in each of these new pictures, did you do
snything special -to help you remcwber which two things went togetﬁor?"
It is ;@oséiblé,‘ “however, that the re-test on original: mterial,--wh:lch
preceded the learning of the néw 11ist, evoked the -:I.ui.age- or - sentence -
strategy which had' been used to learn the original ‘1ist.  This nevly
evoked strategy might thén have been l:unsfetred to the learning :Qf' :
the new list. ' To émine'thiya_#poas:lbi‘l:ltyv; -one could cqnpate' t'w‘o'igrOupa
on reportéd transfer of botutégy‘.to ‘a hew..list:_ One group wh:l.ch=‘ had been
prev:l.ou»alyv re-tested on : the -.orig:lnal ‘list, -and one. grdup -’wh:léh’ had ‘-t‘\ot.v
If the re-test served ‘to" evoke the strategy, the group which had bgen
-_fre-l_:est;ved_on the-original-- list should report jteaterr transfer: of ‘the -
at‘ra.tégy-:tb,the qeﬁ: list .».tﬂan the group which had ‘not’ been re~tested.
-‘..C.ertainly,ﬂ‘-y Ss may havé beenx"prdmpvted'..‘ to re-use a m'eno'h:lc strategy
by' the fact t'hat.th; ‘same t'aink',‘ tl‘le an§»:§,~iand the “same roon weré used
for both experinent:al aeuoions. Since the éffeet:lvene’u 'of ‘a partic&lar
learn:l.ng ltutegy uy be grutest with 8 certain range ‘of taaks, tuk
S ahihr:lty vould be l:he -ont edncat:louuy televant of l:he three pro-pta.
»’“Its effeetl on. re-use of ‘a -tuon:lc atutegy could be: sepauted fron the -
-_effectu of l:he other pro-pts by vary:lng e:l.ther the s:l.-ilar:lty of Bs, o
' "..‘roou. or l:ukl between or:l.giml and new list learn:lng whi.le holding
' ~7":thc reuinlng tw factor- conuunt. : S ‘ o
l':l.vc s. in: tlu Mncod huary condition’ uportad u.ing n m- 7:; .
tcnce .tutagy on. the new. 11-:. wh:lh only ou 8 m tho ‘1nducod‘ m.oty |

condition upottod ulin; a untcnce ltutcgy. Hhile t.h:lo r.preunu a '. CO
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small number of subjects on which to base any firm concluoibno. it may

~ be that some Ss covertly verbalize as they gencraté an image, and that

“this covert verbalization replaces the original imagery strategy.
Going spontaneously in the opposite direction, from generated sen-

tences to generated images, appears to be less likely, since only

one S reported making this svitch.
| The results for new list learning were similar to those at ac-
quisition and at the delayed re-test on original learning. The §-
. generated mnemonic conditions were equal to one another and superior

" to the control condition, whether a condition vas defined on the

“basis of assigned or reported strategy (Table 3). These results
'indicate that Fourth and fifth grade children can effectively' recall
* ‘and re-use s mnemonic strategy that had been prcviouely induced by
: instrtnctiona. |
The data concerning recall of the mediating interaction :l.téeif N
. suggest that recalling the n‘cdiator is more essential to'i:‘ecogniz’in'g‘

‘the correct response term in the imposed :l.inng’ery- than in the imposed

-/ gentence conditions (Table 5). - Ss in the inposed"aentence condition

“who failed to rccall the medistor fcor’rectlj’ managed ' to‘recognize: the

‘correct response anyway 70% of the time, while this figure is'55%
fcr' S-*:'l.n'thc 1mposed mnc "'c‘ond':l't:l.on.’vt" It :‘l.u"intu‘:lti\'rély’ plaus:l.ble'
: -‘-n'that ‘the atinulus. the -cdiating 1nteraction. and the respomc forn

wre of an mtegnted whole 1n the 1npoaed hagery than 1n thc ia- -
. ’poud sentence condition. . If th:ls were the cnse, one- would expect

“"-i“thnt rcclu of thn nediating 1ntorcction would bn -ou cmcinl to

SRS rocognition of th. cortcct rnpon-c 1n the' upoud mnry condicion. - |
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as the data suggest. In addition, one would expect that if recogni-
tion were tested by supplying the response term rather than the stimulus
tern, imagery Ss would show less of a decrement in performance than sen—

tence Ss.

For the imposed image and sentence conditions combined, the -

probability of correctly recognizing the response given that the

mediator was correctly recalled (R|M = 75.5%) was less than the proba-

bility of recalling the medlator given that the response was correct
(M|r = 86%). That is, if S had "made his way" to the correct response,
it is probable (86%) that he could recall the mediator. If S recalled

the nediator, it 1s slightly less probable (75.52) that he would then

reach the correct response. Statistical support for this proposition

comes from the finding that the proportion of Ss for whom P(M IR) > P(Rlu)

is significantly greater (& = .05) than the proportion of Ss for whom

P(M[R) < P(R|M). It vas also found that the proportion of Ss. for whom
P(RlH) > P(Rrﬁ) was significantly greater (¢ = .05) than the proportion
vof Ss for whom the reverse was true. That is, the more frequently ob-
served rel#t,ionship vas that for a. given S, the probability of a correct
respbnse_ given that the mgdiator was correctly :eéa_lled ‘was greater. than
the probability of a correct response given that.,it‘:he_._med:lator was not-
correctly recalled. In addition, the pr_:opqrtio.n_'bf; Ss for whoﬁ;_ f(HIR) >

P‘(Hli)_ .was significantly greater (¢ = .05) thin the. prOportié_n of Ss

‘ -forﬁ;vhon the opposite rela’tions”nip.held, .In other words, the more
common. reiatiqnship. wa‘a_.that f'or-q‘_ given §, the ‘pi;obability‘pf recall-

ing the mediator. si‘i«,en: that the respohse,,va? correct exceeded the prob~

~ ability of recalling. the mediator given. that»- the. f,eps'pqh-e_z'nag ,notf correct.
" That is, 1f an § had "sade his way" to the correct reap_c":nsvé.‘hé was more

395
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likely to be able to recall the mediator than 1if he had not given the
correct response. These data, considered. in conjunction with the
facilitative effects of E imposed mediators, suggest that recall of
a provided mediator 1is a necessary but not suf ficient condition for
the occurrence of the facilitative effects.®

In summary, the present experiment found two basically d:l.ffcront
types of mnemonics to be effective. Learning increased when a sen- |

tence or special picture vas provided which linked the two pictured .

objects by describing or depicting an interaction between them.

When fourth and fif'th grade Ss were asked to make up their owm sen-

tences or to imagine pictures to link the two objects, learning also
improved. These results suggest that learning improvos wheo either
the materials are well organi.zed for students or wvhen students are

instructed to organize the material tl\eloolves.
~ Other studies (Rohwer, 1970b) have shown that profic:loot learners
often genera.te their own organizational aids wheo they try to under-
stand or ronelber 1nfo'roation. On the other hand, poor learners
- often fail to generate effect::l&e otrategieo f.or»organ:lzat::lon on: t:heir '
own. However, when given appropriate :I.natruction in organirotiou. |

poor learners frequently perform at a level conparable to that of

good leamers, thus auggost:lng that such skﬂla may be t:aught. The
present study supporto the propositi.on that t:he organi.zat::lonol skillo
of mge and sentence generation can be tought: and that: t:hey facili-
: t:ate perfomnce at: acquioi.t:ion, on a dehyod re-test. and 1n a trans-

' ”fcr oituat:ion. o

o *Ono "cannot clah thot: rocou of t:ho udiator 1s mcunry for :
v raco.n:l.(.ion of the- correct ‘response, ai.nco con_ttol So. vho wore not
_given udiatoro. did correct:ly recognize oole relponoe... :
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Original List Presented - Imposed Sentence Mediator
on Acquisition Used in Imposed Sentence
Trials 1 and 2 Condition#
pen horse The pen draws the horse.
spider shirt The spider crawls up the shirt.
belt vheel The belt hits the wheel. .
star penny The star 1is under the penny.
boat frog ' The boat carries the frog.
monkey boy The monkey likes the boy.**®
lamp key ' The lamp shines on the key.
hard bottle The hand holds the bottle.
bat window ~ . The bat sticks through the window. -
house chicken - The house falls on the chicken.
purse mailbox ‘ - The purse is inside the mailbox.
cat apple . : - The cat bites the apple.
gun - spoon o - The gun shoots the spoon.
tree bus The tree grows through the bus,
bicycle knee o The bicycle bumps the knee.
tie ~ moom '~ The tie hangs from the moon.
plano  tracks - © 'The piano is on the tracks.:
tire = mouse _» : The tire chases the mouse. . :
hat chair = The hat leans against the chair.

~ owl jar o - The ovl is in the jar.

"*Ling dravings of the interactions described in these aéntencea .sérved'u
the corresponding imposed image mediator in the imposed image condition.

v **Thé monkey was shown with hia paw arouhd the _Boy?s 'ahoﬁlde_r. "
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